
JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN ' 

, (11) Publication number: Q91 0691 3 A 

(43) Date of publication of application: 22 . 04 . 97 



(51) Int. CI 



H01F 10/06 
G01R 33/02 
G11B 5/127 
H01L 43/00 



4 ~ ■ 



(21) Application number: 07265207 

(22) Date of filing: 13 . 10 . 95 



(71) Applicant: MATSUSHITA ELECTRIC IND CO 

LTD 

(72) Inventor: MATS UKAWA NOZOMI 

HIRAMOTO MASAYOSHI 
IIJIMA KENJI 
KUGIMIYA KOICHI 



(54) MAGNETO ELECTRIC TRANSDUCER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain high sensitivity 
and high output for a magnetoelectric transducer by a 
method wherein a single unit or a plurality of magnetic 
bodies and a non- magnetic body are alternately coupled, 
and this magnetoelectric transducer is composed of a 
spin polarized induction part with which a current is 
allowed to flow in series, a magnetic body which is 
connected to the non-magnetic body of the spin polarized 
induction part, and a detector which is connected to the 
magnetic body. 

SOLUTION: After a platinum film has been formed on a 
permalloy thin plate using a vapor deposition method, 
the plate is cut into a rectangular shape. One side is 
covered by a metal mask, and a film is formed by 
sputtering platinum. Subsequently, the position of the 
mask is changed, and a permalloy film is formed on the 
remaining one half by a sputtering method. Then, the 
platinum terminal is exposed by etching the edge in 
longitudinal direction of a sample. A spin polarized 
induction part is formed between the platinum terminal 
and the permalloy F1, voltage is applied and a current 
is allowed to flow. The part between the second 
permalloy F2 and the adjacent platinum becomes a 
detector, and it measures voltage. As a result, the 



sensitivity to the output magnetic field of an element 
can be determined by two independent parameters, and a 
new magnetoelectric transducer, in which a spin 
polarization is used, can be obtained. 

COPYRIGHT: (Q1997.JPO 



Q3* 




<19)B*B**iW p P) 02) & |fj;,4# |f ^ ^ (A) (U)«MFttiH4il»S^ 

^¥9-106913 

(43)&BBB ^«9#(1997)4^22B 

1- ■ ' 

<5i)iota* ww£*t f i &m&*mm 

HO IF 10/06 HO IF -10/06 

G0 1R 33/02 GO 1R 33/02 A 

Gl IB 5/127 Gl IB 5/127 , 

HOI L 43/00 H 0 1 L 43/00 



Sf*g<OR9 OL (£ 7 f© 



(21)fflRS^ 


WffF7-265207 


(71)tBBA 


000005821 










<22)ttWB 


T*74p(1995)10fll3H 




*B«H"»C**^nj5ll006»ifi 






(72)«W# 


sun a 






















(72)&9m 
























(72)589!* 


ma H- 








*EffiprWifr^n«1006»ift «T«88 














(74)ftSA 













(54) »8W<D**M «*J£**^ 



(57) [gift] 



at* 




1 

WSfFff^tfXBH] 

im#m i ] wmF i t, f i izmz£ixt~%m$fo 

tf. N £:frLT F, 1 tmtZtlfc'pk < £ 4j-oOD«H£ 
#F2j(j£l) fc, F2jtCStjg3ftfc/W7;* : feL 

ssfb^-;* > hM 2 j a^-t^i e joei < t. 

iMfflmiZfcCT&itU Fl£F2j<Z>N£ 
rt*Lfcg$3®&dNj# 1 nmgti: 1 ramJSCFT*&-&G£©S$& 

us-?-. 

[ff#g|2] «H4#F lit, F 1 1 {CgSgiiSitfc^JK 
NS:^LTFHk:g58i!$4xfeflffl4ft:F12 

Nt^LTFll, =fcL<»iFl 2»Cgg^$tvfe^«:< 
£fc-Otf>«St£fcF2j(j2si) fc, F2jfCS§jg$*. 

x * >flBH«ai» J: yfMt&tw F 1 1 cwKfb^-;* > 2 

HM 1 1 t F 2 j©^^-* > hM2 3tfit£+n 6 1 
j, F 1 2<D&cit=e-* > hM 1 2 fcM2 jtf&TA 0 2 

o. F 1 1 £ F 2j©N£^Lfc85ttB®jidNl.j\ F 1 2 
fcF2j©NS:^LfegSaaeitdN2j©^^«:< 

[If #3(3 ] F 1 (B&tfifrifi 1 0 0/t!3 mfiTFT**!! 

[39*143 Pll, Fl 20mi&ftl OOtfflm^ 
T"C&£»^2f3tt<Z>«ra3t$B&7-. a 
[ft#3(5] 4>fc< fcfc— ocw»ft;=e-;* > h#$attt 

[ff*^6] Fl. F2j\ N*t||H»K:®«7f&»;, 
F 1 , F 2 j#N «r^UT«WSnfe«lit?:SPoS^ 

[gf*S7] Fll, F12. F2j\ NtfJtSCfcWOtg 
4*T*Jfe*J. Fll, Fl 2#N£:frl/tSUi<*ftT;fc 

*OF2j««F:i lt,L<tt. F12{C*fUT, In 
mLXt lmnJXF<DZmT\ N(D±fCg^LT«f®$hfc 40 
48Sir£i#oif:£3(2 s 4, 5©t\-rn^{CfB«CWKSa5 

*J*wMV JO ■* 

[$SW©f£fil|jfcg89i] 
[000 1] 



4$8S¥ 9-1 069 1 3 

2 

[0002] 

&<\y K (Vout=-n • d t : Vout=ffi*m 
MV^fi^SCffi*^?- (d V/V0=d R/RO : R0=« 

10 0, dV6=^--A®i56l!f^e,S®S$nfcmBE, ®£E©& 
fb#. fc-ji%m%pB\,\t-7t%-ji#&. (Vout=Kh 
;. I in; B : Vout=ffi^Sffi > Kh=«&K. Ii n = 

[0 0 0 3] ^S3n^«>ffigt{C&*LTfire,^© 
*y K*fc -5-ni#®lKfb{cW> jEWfcxt^ctf 

[0004] 

m<oft®mKizfzt,ti&&& mm* 'mitom. 

[0 0 0 5] L^StC mm=f<0&±>mL*:flTfrZ> 
<b*K«£LT<r^fc«>{c *©ffi*fC|5B#^»J, ?S 
Sfeft. -5-©fB*<lR/Rti|^ffia^Cfila3^?T-S»/t 

asKsttiMg^^msDmss i infc«#LTv^sfe«), 

[ooo6] tt-. tftm>*\iyfflm&zm^tL*\z 
y'y^yv**. **vm**&t-tT'iz%m2tiT^ 
<.MiiiB&&mm&3g& 19^ 3^, 19 

9 5if, Jg6 8 4ic*^fl6 9 1HK Pm«J§V%T 
[0 0 0 7] *mil*±MEfi(3&Dfmg.$:mK xk^y 
[0 0 0 8] 



3 

im&mmz&sizmsu muzw^m-t^ 

[0 0 0 9] 

M^^mmitm^m^t lx v ^&wmi&mte- * 

y t#^lZMLTZ<nj:$\zmt-tZi ) slz{tSi&t& 

[ooio] (^0© MTmtms:m^T*mi<D& 
[ooii] *ftm<ommzt3^T. xv>m&mmB 

fcfiBftfc f l (DlSHznWP V ZVtfteZttfa : 

^>«S£^gP£«S«t-S«8f£ttF 1 %L<ttF 1 l, 
F 1 2<Dfm&\t 1 0 0 ft GmJtaTT?&£fc&^ffi;fcrt< 
#6*1*:. «fc»J0*L<«:l. 5AtfimJS<TT'**i:- 

[0012] 8®s$nfe^^>isffi{ju mtmNtpo 
smis&imzu mmiiztt?zx¥>(Dmum a 

&Ti:l,fci:£fC, 8s= (L/T) -l/2T»«>e,*lS 

&2nr~xx>mmzii%,\z#m-*2>fzit>iz& 

^©*8f£ftF2li, #®*>e»lnjDj^lonie(T«)«gHT- 
Rfcl 0 0 /*mj«T©^T&S£Hg©*^W£ft 

[0 0 l 3] jgU:o«gs^^$^fe^ F2i£«Hf 
<^fc i e-^>hM2^^-®l»S»Fl(DJ3affc^-^ 40 

A-f7*Vdfct S*te&Vni:Lfci:#K, Vd=Vmx 
COS ©T'ifeatXbtiS. *©fc»ffi;/jVdjb9f-8W&§{C 

[0014] SJffc*-* > h®«^A*^aWK©fCf£:tJ 



l3J 4$f»¥ 9-1 069 1 3 

4 

[0015] *£>tt»B6aWCFl 1. F12©~o 

10 [0 0 1 6] CU:©SaWT?^®^6*A$^«^ 
[0 0 17] *«^©«&K5r|^L«fc-ii:-rsi:^ H 

i/c, mgmmm. a*- 

[0 0 18] WKiOJ: 3 

wmiztzt^ m,\zjmm$L tr^mnm/m» 

[ooi9] *t- % mmumzm^t. mm&o 
wsztz 2&&isiiz$trz& l m<DX5>xjm*) j s>'t< 

[0 0 2 0] g&Wfc»J/\y KfcLTM^*fiSfC{i, 
I [0 0 2 1] tf5^*««Fttii*TCDSW3K»V^ 

[o o 2 2] i o o Aiiio/t-vD-< mmo. 

1 6 ^ fi • m) ®»fi±{C a^$r^ffiT'^$ t 
(6. 5niigt^3 0 0Ani) gaSLfefei:, 1X1. 
2an2<^#^(c«j»rLfe. tffflj 1 x 0. 6od2$:^ * ;b 
$P>Jca^l 0 0 mtZJly *mT'f& 

-vn-f€i oo^ni^/'C.v^&T-^Ofe. f^tc. -9- 

i*tfC,fc»J, -y-WX^O. 8X1. 2an2t 
0: 8X0. 6od2<Z), A-VP-f*t^^(6jA^1- 

[b o 2 3] fi^^tStocDz-c-vn^i:©^; l 
0 OoV©«EE£3W}«86S:8KU fij^fc, 2#e(D/f- 

^"^>^l^#^TSllC 5 0Gauss^e>- 5 0Gauss©&^ 
©EEoaa^SAV/VOSrlS^. AVti5 



(4) 9-106913 
5 6 
OGausst- 5 Ofcuiss-COffi*©^ V0tt1?OJK®T- * o S i (SiJ&fSl. 5 (i Q • m) 

(CMnZn7i5-f h (^t^5 OmQ -m) , CoN [0024] 
bZrTi^i (gWlOO/iQ-m), CoFeM* [3<1] 



t(m) 


as 


1.0 


6 


1000 


100003 


1000000 


finnoooo 




X . 




o 


o 


o 


. A 


X 




X 


X 


X 


X 


X 


X' 

, ; 


X 


OttsOTi 


X 


A 


o 


A 


A 


X 


x r 


OMfattB 


X 




o 


o 


o 


• St 

A 


X 



O.-Wttl OJttBU: 



[0 0 2 5] 3<D«fce»fC 88g<B3a&«:&fcrtsfc«>jc 

«. xvyffifflmBtmmt.affl®t* 1. omn^ 

1 . OmmOIS-efeS^^feofc. <J$fC 5nm^6> 1 0 20 

jgSP&Mljfc-f 5«H4#F 1 ©fg&Wi 1 0 0 a fi • mJW 
T, «fc >W& L < li 1 . 5/iQ • mJWTl?a^m*A^§ 

[0 0 2 6] yt-vn-ffc-fe^xk ftnAA 

[0027] (mmm2) j«t, *«gio^2CD^60!i 

[0 02 8] -iMXtfO. 5X2. 0X5. OmnGDNi 30 
F e C o^®^PhR^*I«HC«^&ffi6nL^e,T- 
-;i/£ffV\ JS2ff££otffc. Jbfflif>:/;i/2#£, 
WXO. 5X3. OX5. 0mn©#5;*.£2SS2fC. A^O 

^y^Otfiy^^XinniOffiBitCO. 3X1. 5mmCDr? 

-vn^£v**£JgvxT;*Ay#&T?^Lfc. (- r^CNi F e C o^fe^f^Ufc^-YXCD 

2. 5nm<X<2. 5™) f**fcBg5^£02tC3Vf o fcfflVvcHllkDKjRfefBHU S0E£ifl!l5£L£:. 

[0 0 2 9] Ni FeCo^KllCl 0 0mVtf>«ffi&j* 40 1$*?: (£4) IZmt, 
W, ®JS£Sr8Sb^:. /t-VO-fODtfrfri:, -tdj^&fiBclg [0 0 3 4] 

ICSfl&EfrfiRcl. 5naiiBltife«a±:©A?,i:©Sfi||$:a [3*4] ' 

EEffSrffl^TaH^Lfc. 8#ftX;£6KC5 OGauss*^- 
5 0Gauss<D«^€:jg§|U mE<D3Qi&s£AV/.V0£:§a 
^fc. *SJ&£ (&2) 

[0 0 3 0] 

t^2] 

a.-mhokett 

50 [0 0 3 5] Z&Z^ZimCD&MZWlltZt-SbiZK 



XCh) 


-2.6 


-1.5 


-as 


ao 


as 


1.5 


2.5 


Ml 


O 


O 


A 


x 


A 


O 


O 



OtKttI 09fi£Lh 
A:*»l 0XHT 
x:«WHUt»r 



[003 1] -y--fX0. 5X2. 0X5. OmmOD^^ 

£ (&3) {Cjat-f. 
[0032] 
S3] 



XC-0 


-2.6 


-1.5 


-0.5 


ao 


a6 


1.5 


2.5 


m 


O 


O 


O 


A 


o 


O 


O 



O:*»10«EU: 
A:ft»i 



[0 03 3] 1MX0. 5X2. 0X5. 0mm£>#^X 





•2.6 

i 


-1.6 


-as 


ao 


as 


1.5 


2.5 




O 


O 


o 


A 


X 


X 


X 



7 

[0 0 3 6] fcfc, /t-YD-ffct^XKte/W/ 
h-^fC, flg. 7)IS.-<?2±IZ. N i F 

e C o-£&£. F e A 1 N i ■&&IZ&A.T *>m&£>Mft 

[0 0 3 7] (fS3S0!l3) *m*D&30>m&M 

iz-o^xwm-tz. 

[0038] ^y-snz^mmmmn. 

0£03lC;5Vr. 
[0039] 03T\ F1«#J0. 05X0. 4X2. 
OmmCDNi FeCo^, F2li#t0. 002X0. 0 
2 5X0. 0 4nnD©A-vn'fefeS. NlClftftO. 1 

xi. 5X2. 2wio)T/i$-v2*zm^rz. tmfcn 

LT«#J2 OnmOS i 02&§t*&. S©T*^e>±©* 
fpKC-5 0~5 0GaussOWK©S:B«inU N-F1KIC 
1 0 mVOgffi &7Wtfet$<0N - F 2 fS^mffi ^ffi* Vd 

= I Vd/V 0 | & (&5) {Cj*1% 
[0 04 0] 
[$5] 





-a 


.20 


-L0 


-ai 


ai 


l.O 


20 


80 




o 


O 


A 


X 


X 


A 


O 


O 



0:D2S1 OftflEli 



[0041] ^e>*^!©^-fe>-y— t.Lx<mm 

iFeCo^S:, F e A 1 N i £?£\Z$&.T 

[0042] (mm®* ) #$§«$i©$&4 (Dmm 

[0 04 3] *^y*K«fcs£Hg|f£§S£i:, Mv^i' 

5S0&04, 5 (C^-f . 
[0 0 4 4] 04T'^CttAl 2 O3/TiC-fe5$* 
«e^tLTtt2 0mnODAl203«:, #5BH4g# 
tLTtiT^^-^A&fflV^. ^fehfCFeAlNi 
^2X5X200MmML *"-f*- T'ffiJfcCWI? 



$8Jg¥ 9-106913 

' . ' 8 

F l 1 H F l 2<^t<Z>ft£B&TOKfcS«fce>»cL 
fc. Fl lilFl 2C0|R|Klliiji«j8 i ttmT-$>S„ N 

tLTlijP$4^m©e^ F2fcUTttO. 3X2X 
14MmfeyC-VD-f?:MV\fc (Ut^-l) . 
[0 0 4 5] 05T'g#c{CW:Al2O3/TiC-fe^* 

{±2 0nm(DSi62 : &, ffijH0?>, QEEfflfltiS?-, NIC 
tjJ^S2Mm©^$:fliv'.fe„ F2tbttt0. 2 5X5 
X14/tmOA-7D>f, Fl i:LTti2X5X2 0/i 
m®FeAlNi^iSIl,\ F 1 £F 2<DHgmi3$}5 

fimtLt^. ®<DVffi/)^miz$mm. is-jvFmzm 
u , w&mmm. net < s * <t e> 

fCLfc. JS£f*&ifc&, Fl, F 2©fi#2fGlK:?K»«:8J 

[0 0 4 6] ffl&fciSH^ ^«y^J@0. 2 5/tm, 

183*1 5 0 OOefflA-Kf-fXi'lCfU 5MHzffl 
*I#£f2SiU &^T'SEEmtafi&?4C 1 0 0 ft V~ 1 0 
mVcDSffi£ftt&IlU B^Ufe^&S^Ufc. 
OH^ffi^rmEE^tVp-p (l^-* • • tf— ir) £ 

(3*6) tCife£«>.5„ 

[004 7] 

[3? 6] 





100//V 


500 


lmV 


SmV 


iOxnV 




X 


A 


A 


O 


O 


D72 


X 


X 


A 


A 


O 



O'.t&l 0 0j<VJBLt 

A:«tt»l OOisVHT, IO*VELt 

X:H»1 OoVXTF 



[0 04 8] *^e,we,^«:±e)tc, m^ffi&EPiramE 

[0 0 4 9] fcfc; ;1--raW&. Ifcn 
^5:5:6^ A. r*3— FeAlNi^ 
N i F e C o^lZWLT*>m&(mft<m£%:tf 

[0 0 50] 

z.t.iz£>), mtt&iiimiztt?z®mz:i$&.&zz^> 



9 

[03] ^3o|QSMu:fe^5«^ci2>-y— (omsm 

5*0 

[01] 




$ffiB¥ 9-106913 

10 

5*0 
[^©UW] 

F2 a ¥>$immmzimtz>mm 
f 1 1 ^^>{gffi^jgsu?:«^-r *>wm 

[02] 




[05] 



zQijtvHammm 



ma*-* 




(7) 



4$BS¥ 9-1 069 1 3 



[04] 




(72)$gf?J# fim tiir- 



i 



